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Abstract: As knowledge of the residential development costing impact on resource and budgeting use increase, developers are moving 
towards more sustainable solution by implementing whole life cycle costing. Property management requires an understanding of 
infrastructure management, service life planning and quality management. Today, people are beginning to realize that effective property 
management in high-rise residential property can sustain the property value and maintain high returns on their investment. The continuous 
growth of high-rise residential properties indicates that there is a need for an effective property management system to provide a sustainable 
high-rise residential property development. For such reasons, this paper attempts to study the culture that have been applied due the 
residential property development in Malaysia as to improve to the best and sustainable practice in providing the best cost effectiveness 
management system in residential property development.  
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1 INTRODUCTION 
The government of Malaysia recognises housing as a basic human 
need and an important component of the economy. The situations 
of providing the sustainable and affordable housing are part of their 
aim. This has led to the formulation of variety in policies and 
approaches aimed at ensuring that all Malaysian have access to 
adequate programmes (Alias, Foziah, & Ho, 2006). The Malaysian 
government has also formulated a housing policy which aims to 
strengthen the involvement of private sector in housing production 
and delivery especially in housing schemes development (Aishah, 
1999; Jamila, 1994). Theoretically, when we are talking about the 
housing supply and demand, the market forces should be operated 
to achieve equilibrium between demand and supply of the 
products. However, in actual practice and fact, the housing market 
fails to provide balanced situation between housing demand and 
supply. There is argument that irresponsiveness of the housing 
development practice also contributes to the issues of oversupply 
(Bramley, 1995; Hull, 1997). 
Currently, demand is always proportional to the increase in 
population. As population increasing, the number of demand on 
residential will increase as well. The process of developing and 
constructing this development cause a big amount of money. 
Fortunately, when they cannot handle the money efficiently, the 
issues such delayed, sick and abandon construction will come in to 
the picture (Einsiedel, 1997; Eddy, 2004). 
2 MALAYSIA HIGH RISE RESIDENTIAL PROFILE 
In Malaysia, based on high-rise residential development, 
programmes are carried out by both the public and the private 
sector. The public sector concentrates mainly on public-housing 
(40% on public housing flat and apartment) programmes while the 
private sector apart from complying on the 30% low cost housing 
unit, concentrates on medium and high cost housing programmes 
(60% on apartment and condominium development) (Government 
of Malaysia, 2010). Currently, living in a residential high-rise is 
now becoming a lifestyle or trend among the urban professional 
community in Malaysia. One of the reasons people prefer to stay in 
a high-rise residential is the facilities provided within the housing 
area. 
High-rise residential is a unique property and it differs from landed 
property, such as bungalows and terrace houses. Its uniqueness 
presents itself during the management era after the properties have 
been occupied, where facilities management becomes an issue 
(Linariza & Ashok, 2003). Most probably, facilities provided at the 
high-rise residential building is more complete and more stylish 
compared to the low-rise residential building (Bramley, Bartlett, & 
Lambert, 1995; Chan, 1997). Besides that, the high-rise residential 
buildings always being developed near the city and giving easier 
access to the public utilities and work. 
Unfortunately most of the high-rise residential buildings found 
were not effectively managed, thus ignoring the sustainable agenda 
in housing management. Residents complained through the mass 
media and the issues were always about incompetent facility 
management such dysfunctional lifts, rubbish not collected 
according to schedule, vandalism, misused of sinking funds; as 
well as disputes among resident (Liias, 1998). In short, all the 
issues raised were centred on the 3 aspects in providing effective 
facility managements, namely financial, maintenance and people. 
3 DEMAND AND SUPPLY  
The demand on the high-rise residential building always increases 
every year. The situation happens because the land area for the 
usage has become less and less every single day. These conditions 
occur because there are construction and housing development 
which requires more land area and space. Currently, the Property 
Market report (National Property Information Centre, [NAPIC] 
2010) shows that, high-rise building leads housing development, 
especially in the state with City status. Tab. 01 overleaf shows the 
results of the development from year 2008 to 2010. 
In implementing the activities of forecasting the market supply, 
formulating the housing development process, allocating the future 
housing development plan, it becomes a nature of the planning 
system to fulfil the objective of meeting housing needs (Nicol, 
2002; Golland & Gillen, 2004; Ratcliffe, Stubbs, & Shepherd, 
2004). In order to ensure the local housing development is properly 
catered, Golland and Gillen (2004) stressed that the housing 
planning process should recognise that housing needs are not only 
driven by population trends, but also by the affordability of the 
population and the cost of the housing development. 
3.1 Land Use Profile 
Subscribe to the situation on demand and supply, the financial 
management should be focused deeply and the best cost 
management approach must be appointed seriously. Built-up areas 
are defined in the Town and Country Planning Act, 1976, as areas 
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under predominantly urban use but comprising a variety of land 
uses such as residential, commercial, industrial and institutional 
uses together with supporting facilities such as roads, public 
utilities, open spaces, parks and vacant lands. Tab. 02 shows the 
significant of land area which has been used to the different 
purpose for the Malaysian Peninsula. 
TABLE 01: Incoming Supply for High-rise Residential Property development 2008-2010. 
High-Rise Residential Property Development (DD-incoming) 
States 2008 2009 2010* 
WP Kuala Lumpur 33,127 26,825 26,210 
WP Putrajaya 226 226 226 
WP Labuan 400 400 400 
Selangor 64,680 60,025 59,423 
Johor 27,189 25,970 25,823 
Pulau Pinang 23,104 18,616 17,314 
Negeri Sembilan 2,283 2,191 2,095 
Perak 10,239 10,371 10,403 
Melaka 3,278 3,278 3,278 
Kedah 2,946 2,857 2,857 
Pahang 4,940 4,989 4,989 
Terengganu 697 601 601 
Kelantan 919 919 919 
Perlis 37 37 37 
Sabah 15,702 18,743 18,815 
Sarawak 3,560 1,953 2,203 
TOTALS 193,327 178,001 175,593 
* up to 2nd Quarter of the year 
NOTE: Sourced from the Property Market Report (NAPIC, 2010). 
TABLE 02: Land Area Used for Malaysian Peninsula. 
State / Region Land Area (ha.) 
Built Up Agriculture Forest Water Bodies Total 
Perlis 8,980 61,359 10,169 921 81,429 
Kedah 34,006 565,929 340,655 6,160 946,752 
Pulau Pinang 29,565 45,289 24,383 5,118 104,355 
Perak 42,954 939,797 1,004,716 109,121 2,096,588 
Northern Region SubTotal 115,507 1,612,374 1,379,929 121,320 3,229,124 
Selangor 131,106 390,179 257,588 16,908 795,781 
WP Kuala Lumpur 18,158 9,484 219 366 28,591 
Negeri Sembilan 29,724 448,757 183,461 3,372 665,314 
Melaka 17,261 139,194 8,596 364 165,415 
Central Region SubTotal 196,249 987,978 449,864 21,010 1,655,101 
Johor 65,379 1,378,695 438,383 24,933 1,907,693 
Southern Region SubTotal 65,379 1,378,695 438,686 24,933 1,907,693 
Pahang 27,382 1,471,212 2,075,952 17,758 3,592,304 
Terengganu 23,669 564,121 665,895 41,132 1,294,817 
Kelantan 8,906 654,346 834,567 4,782 1,502,601 
Eastern Region SubTotal 59,957 2,689,679 3,576,414 63,672 6,389,722 
Peninsular Malaysia (TOTAL) 437,092 6,668,726 5,844,887 230,935 13,181,640 
NOTE: Sourced from the National Physical Plan (Federal Department of Town and Country Planning, 2005). 
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3.2 Cost Related 
Recognises with the scenario, the current trend shows that the 
construction cost has been considered and discussed hardly almost 
every year. The number slightly increasing and has been confirmed 
from Malaysia Plan for the year 1996 to 2015 in Tab. 03. Based on 
National Physical Plan (Town and Country Planning Act, 1976) 
issues on considering the cost and capacity of upgrading the 
housing development is a must. 
Adapted to this condition, ideas and reviews from property 
managers or real estate person are important to guarantee of better 
financial management in the future. 















47,172 50,515 117,300 126,500 400,127 
Social 31,284 37,518 78,200 69,000 248,294 




8,937 11,217 11,500 11,500 47,539 
Total 99,037 110,000 230,000 230,000 785,362 
* as at May 2010 
NOTE: Source: (Construction Industry Development Board Malaysia, 
2010; Government of Malaysia, 2010). 
4 FINANCIAL ASSISTANCE 
Many issues have been discussed not just in this paper, but also due 
to the world environment of property managers, facility managers, 
developers and surveyors. The financial construct has 3 dimensions 
namely financial resources, financial allocation and financial 
expenses (Pearce, 1992).  Researcher just picked up some of them 
as the issues to discuss in this paper. On top of this, the financial 
aspect needed to be planned via allocation and monitoring of its 
expenses. As an example, allocation for cosmetic recovery should 
be the last agenda in housing maintenance activity (Nicol, 2002; 
Amarilla, Dunowicz, & Hasse, 2002). 
Further discussion and review of the cost management from 
property managers and real estate personal perspective are very 
much important. A bit late for them to involve in this matter, but 
they still have time to improve their knowledge and understanding 
in practising this approach for the cost efficiencies sake. 
5 WHOLE LIFE CYCLE COSTING (WLCC) 
A review of current and recently published research in referred 
journals, conference proceedings, publications and on the internet 
found that considerable work has been done on the areas of service 
life planning, life cycle costing, activity based costing, whole life 
cycle costing and property management. At the same time, the 
empirical researchers also focus their studies towards building 
conditions. Implementation of Whole Life Cycle Costing and how 
it can be measured in construction phase of a construction project 
is similarly well documented. It was found however, that little 
research has been carried out on how to measure the WLCC 
towards the materials, operation, maintenance and rehabilitation 
phase of a building’s life. Furthermore, no substantial body of 
work exists that thoroughly computes the implementation of 
WLCC over the residential building. Even though, there has been 
one study on implementing WLCC on the housing, but they 
focuses at the end, is towards the energy consumption of the 
housing which is only a part of the building elements. 
It is essential in the basis of ‘time value for money’ in purchasing 
or spending that whole life cycle costing is major consideration. 
Apparently, value for money is a phrase strongly linked with 
terotechnology. Terotechnology is defined as a combination of 
management, financial, engineering, surveying and other practices 
applied to the physical assets in pursuit of economical whole life 
cycle costs (Kirkham & Boussabaine, 2005). Fig. 01 shows the 






FIGURE 01: The evolution of whole life cycle costing. 
NOTE: Sourced from Kirkham and Boussabaine (2005). 
5.1 Whole Life Cycle Costing Definitions 
Within the reviewed literature, one aspect that all expressions and 
descriptions have in general is that the practitioners merge the 
earlier cost or initial and significant cost over the life period of 
building. In some cases, the building cannot be compared only on 
the basis of costs, because the benefits provided by the building 
differ in respect to return and comfort risks. It is then necessary to 
extend the expression of life cycle costs to life cycle economy that 
is to add life cycle income to life cycle cost analysis (Pelzeter, 
2006). 
According to an online survey by Kirkham and Boussabaine (2005) 
there are several additional terminologies on defining the Whole 
Life Cycle Costing. The terminologies given by public and private 
practitioners are shown in Tab. 04. 
TABLE 04: Terminologies by Random responses. 
No. Random responses 
1.  ‘By rights they should mean the same thing, with the 
“whole” being superfluous. When one considers a “life-
cycle”, its wholeness is implied. However, it [maybe] 
possible that when some refer to LCC, they may be 
referring to the consideration of only costs incurred up to 
the point when the asset is no longer economically viable 
and ignoring the issues that relate to asset disposal- which 
is considered to be part of WLCC’  
2.  ‘In practice, we refer to WLC as the total operating costs 
of the building, including energy/utilities costs and 
facilities management elements that relate to the building, 
such as maintenance and cleaning. LCC refers to 
replacement building components with the building such as 
windows, fan coil units and etc. Over and above, these are 
facilities management costs, such as security and 
catering.’ 
NOTE: Sourced from Kirkham and Boussabaine (2005). 
Understanding the various definitions on life cycle costing and 
whole life cycle costing, researcher determined that, WLCC is the 
systematic and sustainable approach to consider at the initial level 
of budgeting (all significant costs) by taking into account of the 
economic interest for the assets involved at various stages the 
development. While Kirkham and Boussabaine (2005) and ISO 
15686-5 (International Organization for Standardization, 2006) 
1960 1970 1980 1990 2000 
Cost-in-use Whole Life Cycle Costing 
Terotechnology Life Cycle Costing 
 eddBE2011 Proceedings 
 
173 Infrastructure, Transport and Urban Development 
 
advocated WLCC as a dynamic and ongoing process which enables 
the stochastic assessment of the performance of constructed 
facilities from feasibility to disposal. The WLCC assessment 
process takes into account the characteristics of the constructed 
facility, reusability, sustainability, maintainability and obsolesces 
as well as the capital, maintenance, operational, finance, residual 
and disposal costs. The results of this stochastic assessment forms 
the basis for a series of economic and non-economic performance 
indicators relating to the various stakeholders’ interests and 
objectives throughout the life-cycle of a project. 
5.2 Significance of Whole Life Cycle Costing 
Dunk (2004) stated that the life cycle costing is a subset of a much 
wider and more difficult analysis contained in a life cycle analysis. 
Life cycle costing only quantifies the monetary value of design 
options and regulation changes. While, life cycle analysis has a 
much wider scope and is concerned with the sustainability impact 
of design options and regulations. The entire lifecycle of buildings 
are planning and design, procedure and construction, use and 
operation, maintenance and reparation, rehabilitation, and finally 
dismantle or reuse or demolition and recycle. Building products 
should, as far as possible, be reusable and materials recyclable. An 
effective service planning should include life cycle costing, life 
cycle assessment and building audit. 
Beside those determinations given, Amaratunga, Sharshar and 
Baldry (2002) had published a state of the art review on the 
product of life cycle cost analysis, it involved many of the cost 
estimation models and these researchers only tried to review some 
cost models conventionally which approximation on the whole life 
costs. This comparative review is based on the portrayal and 
effectiveness of a characteristic in a particular model and the 
essentials of the model provided. The selected models which have 
been reviewed are: 
1. LCCA Model of Fabrycky and Blanchard (1991); 
2. LCCA Model of Woodward (1997); 
3. LCCA Model of Dahlen and Bolmsjo (1996); 
4. Activity Based Costing (ABC) Model of Bras and 
Emblemsvag (1996); 
5. Economic input-output LCA (EIO-LCA) Model of Cobas-
Flores, Hendrickson, Lave and McMichael, (1996); 
6. Design to Cost (DOC) Model of Eversheim, Neuhausen and 
Sesterhenn, (1998); 
7. Product Life Cycle costing Applied (PLCCA) to 
Manufacturing System Model of Westkamper and Osten-Sacken 
(1998); 
8. Total Cost Assessment (TCA) Model of Pacific NW 
Pollution Prevention Resources Center (1997); and 
9. Life Cycle Environmental Cost Analysis (LCECA) Model of 
Senthil, Ong, Reginald Tan and Nee (2001). 
Best valued concept has dominated public sector capital investment 
policy in UK since 1990s. These policy changes are clearly 
demonstrated in UK government publications such as 
‘Construction Procurement Guidance, No 7 Whole life Cycle 
Costs’(Office of Government Commerce, 2003), which stated that 
all procurement must be made solely on the basis of ‘time value for 
money’ in terms of the optimum combination of whole life costs 
and quality to meet the user’s requirements’. Within the UK public 
sector situation, WLCC must now be taken into consideration in all 
business cases which aim to justify the capital investment in 
construction especially towards residential development. 
Whole Life Cycle Costing is a relatively new concept for the 
construction industry especially on residential development and 
particularly for Malaysia. It is an essence of an evolution of life 
cycle costing techniques that are now commonly used in many 
areas of procurement. Like LCC, the primary purpose of WLCC is 
to aid capital investment decision making by providing forecasts of 
the long term costs of construction and ownership of a building or 
structure (Kirkham & Boussabaine, 2005). Overall, this whole life 
cycle costing leads to more sustainable pattern of consumption and 
production and helps to use limited financial and natural resources 
more effectively. 
Based on the whole life cycle costing formulae (1) provided by 
Kirkham and Boussabaine (2005). The assumption in the given 
computation states that all costs can be identified by year and by 
amount with certainty. Results from this simple approach, have 
helped more than enough in providing the best cost effectiveness 
especially during the construction and development process in 
developed countries. 
                               n 
WLCC = Cp + ∑       Ct              (1) 
                           
t = 0
 (1 + d) t 
Where: 
WLCC = total WLCC in present value of total ownership of a 
building asset; 
Ct  = sum of relevant whole life costs, including initial 
capital costs and future costs up to the end life of the 
asset or period of study, less any positive cash flows, 
such as residual value of the asset or land resale value; 
n  = number of years of the period study, usually the service 
life of the asset or components; 
d  = discount rate that captures the time value of money by 
adjusting cash flows to the present; and 
Cp  = initial capital costs. 
6 CONCLUSION 
As whole life cycle costing is covered by a British and 
International Standard: BS ISO 15686 – service life planning of 
buildings and constructed assets, this is a major concerned, why 
this research must be continued to improve the cost efficiencies in 
managing the housing development in Malaysia property 
development. The issue of property management in high-rise 
residential is reported quite extensively through the mass media, 
thus giving some clues about the gap in high-rise residential 
management. 
This study has confirmed the existence of issues in the high-rise 
residential trend, which is the answer to why the issues arose, thus 
indicates the sustainable agenda is a little bit far way from 
achieving the housing development management. As the result, the 
current trends and situation on high-rise residential development in 
Malaysia needs the best approach for managing the housing 
development. Within the uncertain situation like today, well-
preparation and thorough planning is totally required, particularly 
relating to the expenditure in high-rise residential development 
projects. 
6.1 Future Research Progress 
As this research is based on data collected from relevant 
documents at the moment, further investigation needs to be 
conducted to find out the validity and ability of this framework 
model to the housing development in Malaysia. This scope may be 
related to further financial background investigation, site 
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management and effectiveness of the practice which are found to 
be other important factors in studies conducted by many 
researchers in both developing as well developed countries. 
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